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ABSTRAK 
Peningkatan dalam suhu permukaan global memberi impak signifikan kepada perubahan 
iklim. Keadaan ini menjurus kepada keperluan untuk mentaksir   kesan – kesan 
perubahan iklim yang serantau. Perisian Statistical Downscaling Model (SDSM) telah 
digunakan sebagai model untuk simulasi trend ramalan iklim di negeri Melaka dan negeri 
Sembilan. Simulasi ini dijalankan di tiga stesen untuk setiap negeri iaitu Ranc. Tali Air, 
Ladang Sing Lian di Bhg Garing dan Pintu Pasang Surut Duyong bagi Negeri Melaka, 
sementara JPS Tampin, Kg. Chennah dan Politeknik Port Dickson bagi negeri 
Sembilan. berdasarkan jumlah hujan harian. Model SDSM ialah terbitan daripada 
National Centre for Environmental Prediction (NCEP) dan pemerhatian pembolehubah 
– pembolehubah  yang tempatan metodologikal yang telah menyelaras menggunakan 
besar – berskala pembolehubah peramal. Pengesahan model SDSM telah dilakukan oleh 
tempoh bebas analisis semula NCEP. Data yang diperolehi dignakan untuk menjana trend 
ramalan iklim dibawah berbagai senario – senario Representative Concentrations 
Pathways (RCP), RCP 2.6, RCP 4.5 dan RCP 8.5 disediakan oleh Canadian 
Centre for Climate Modelling and Analysis (CanESM2) di negeri Melaka 
dan negeri Sembilan.  
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ABSTRACT 
The increase in global temperature give significantly impact on the climate changes. This 
situation will lead to the need for an assessment of regional climate change impacts. 
The application of Statistical Downscaling Model (SDSM) were used to simulate the 
projection of future climate trend in Melaka and Negeri Sembilan. The simulation was 
taken at three stations for each state which is Ranc. Tali Air, Ladang Sing Lian di Bhg 
Garing and Pintu Pasang Surut Duyong for Melaka, while JPS Tampin, Kg. Chennah and 
Politeknik Port Dickson for Negeri Sembilan. The SDSM model is the derivation of 
National Centre for Environmental Prediction (NCEP) reanalysis data and observation of 
locally methodological variables that have been calibrated using large – scale 
predictors variables. The SDSM model validation has been done by independent period 
of NCEP reanalysis. The result obtained was used to generate the future climate trend 
under various scenarios Representatives Concentration Pathways (RCP), RCP 2.6, RCP 
4.5 and RCP 8.5 provided by the Canadian Centre for Climate Modelling and Analysis 
(CanESM2) at Melaka and Negeri Sembilan. 
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INTRODUCTION 
1.1 Introduction 
          Climate change or also known as global warming, refers to the rise in 
average surfaces temperature on Earth. The primary cause of climate change is 
the burning of the fossil fuels such as oil and coal, which emits greenhouse gases 
into the atmosphere primarily carbon dioxide. Furthermore, human influence on 
the climate system is clear and recent anthropogenic emissions of greenhouse 
gasses are the highest in history (IPCC, 2014). According  to the recently 
published report of Intergovernmental Panel on Climate Change (IPCC) 2013, the 
rise in temperature from the year 1990 to 2100 is approximately 1.4°C to 5.8°C 
[1] (Tahir, Hashim, & Yusof, 2018). To predict the climate change in the future, 
the General Circulation Models (GCMs) were introduced by early 1970’s and are 
widely used by many researches to project the future trend and variation of climate 
at global and continental scale. The current IPCC Valuation Report used a numeral 
GCMs  to evaluate upcoming climate with different emission scenarios and 
concluded that the it is very likely that trends in extreme precipitation will 
continue to increase (Tahir et al., 2018). To describe the climate futures, four 
different Representative Concentration Pathways (RCPs) which are RCP2.6, 
RCP4.5, RCP 6.0 and RCP8.5 have been selected for climate modelling and 
research. The RCPs are the amount of greenhouse gas concentration trajectory 
adopted by the IPCC for its fifth Assessment Report (AR5) in 2014.  
            In this study, the Statistical Downscaling Model (SDSM) is used to 
downscale the GCMs because the model results are built on a larger grid scale 
(250 to 600 km) (Tahir et al., 2018). Therefore, due to its coarse resolution, the 
2 
results are not fine enough to evaluate the variation of hydrological impacts of 
local or regional scales.  
1.2 Statement of the problems 
          According to the IPCC Fifth Assessment Report 2014, the globally 
averaged combined land and ocean surface temperature data as calculated by a 
linear trend show a warming of 0.85 [0.65 to 1.06]°C over the period 1880 to 2012 
(IPCC, 2014). The data collected was based on GCMs method approach at global 
scale which provide clear resolution. Besides global warming, the projection of 
hydrological impact such as rainfall, temperature on specific regions also are 
hampered with limited spatial resolution of global climate model. The spatial 
resolution of GCMs remain quite coarse which limited at global and continental 
scale of (250 to 600 km) and at that scale, the details of climate change on the 
specific regions are lost. 
          GCMs are therefore unable to provide local climate information for the 
future prediction of hydrological impact. To convert the coarse resolution of 
GCMs into fine resolution, the SDSM is used to stimulate the climate impacts on 
smaller scale. 
  
1.3 Objectives 
          The main aim of this study is to project the future changes in local climate 
in Melaka and Negeri Sembilan states by RCP 2.6, RCP 4.5 and RCP 8.5. The 
objectives of this study are outlined as follows: 
1. To identify the best RCPs and GCMs group for these regions 
2. To generate the future trend of climates variables for year in 2020,2050,2080 
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1.4 Scope of the study 
          The study will be focused on identifying the best RCPs and GCMs group 
for Melaka and Negeri Sembilan states. The calibration and simulation of the 
climate models will use the SDSM to generate the future trend of climate variables 
for year in 2020,2050 and 2080.  
 
1.5 Significant of the study 
            This study will be significant in promoting the downscaling approach in 
predicting the future climate change at a regional scale. The topography, 
atmospheric behaviour and local or regional interactions will be differed in 
comparing with other regions. In this study, the Statistical Downscaling (DS) 
approach will be use. However, SD may not be suit in some places and Dynamical 
Downscaling approach (DD) may be used to evaluate the future climate data. 
             It is very important for public or authorities to know this method in 
assessing the future climate change by using the best and accurate method to 
predict the future climate changes and can prepare for it. 
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